SP600125 enhances the anti-apoptotic capacity and migration of bone marrow mesenchymal stem cells treated with tumor necrosis factor-α.
Osteoarthritis (OA) and rheumatoid arthritis (RA) are chronic disorders associated with inflammation of joints characterized by damage to the underlying cartilage and bone. Bone marrow mesenchymal stem cells (BMSCs) are candidates for regeneration of bone and cartilage, which is inhibited by inflammatory cytokines in OA and RA, in particular tumor necrosis factor-α (TNF-α). This study aimed to investigate if the c-Jun N-terminal kinases (JNK)-specific inhibitor SP600125 could enhance the anti-apoptosis and migration of BMSCs treated with TNF-α. The level of apoptosis was evaluated via terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL)/4',6-diamidino-2-phenylindole (DAPI) staining, annexin V/propidium iodide (PI) staining and western blotting. Migration of BMSCs was assessed using transwell migration chambers. We showed that the survival capacity and migration of BMSCs was significantly inhibited by TNF-α, which was blocked by pretreatment with SP600125. In the presence of SP600125, expression of cleaved caspase-9/-3 and p53 as well as the ratio of Bax to Bcl-2 was significantly decreased compared to treatment with TNF-α alone. Our results therefore indicate that SP600125 improves the migration capacity of TNF-α-treated BMSCs and exerts a significant effect on the viability of TNF-α-treated BMSCs through reducing the up-regulation of p53, caspase-9/-3 and the Bcl-2 family induced by TNF-α. These findings suggest that SP600125 is of potential use in promoting the regeneration of bone and cartilage in OA and RA.